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COMPLETE SPECIFICATION 

Improvements in or relating to Silicate Grouts 

We, Thb Cementation Company Limited, 



a Bn&sh Company, of 20, Albert Embank- 
ment, London, S.E.1, do hereby declare the 
invention, for which we pray mat a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement:-- 

This invention relates to silicate grouts 
suitable for injection into voids or fissures in 
a soil or rock mass for the purpose of con- 
trolling water permeation and/or for adding 
mechanical strength to the soil or rock mass. 

It is already known to inject grouts com- 
posed of sodium silicate, or of other soluble 
alkali metal silicates, and an acid, add salt or 
a compound which hydrolysis to form an acid 
into soil or rock masses as aforesaid. Such 
grouts are formed as solutions, containing no 
particles, which gel in a controllable manner 
to form solids. Typical of the adds, add salts 
and compounds which hydroiyse to form adds, 
which may be used to form grouts are, respec- 
tively, hydrochloric add, sodium bicarbonate 
and benzoyl chloride. The set grout formed 
by these materials consists essentially of a 
hydrogel formed of polymerised silidc add. 
ine tune of gelation is determined by the con- 
centration of the ingredients and by the specific 
nature of the add or add salt The set silicate 
grout vanes in consistency, depending on the 
sihca concentration, from a weak, highly 

Following gelation, the gel structure steadily 
shrinks so that surplus liquid is to be found 
at the boundary of the gelled phase. Shrinkage 
continues for days and sometimes monthTafter 
gelation leading, in extreme cases, to vary 
large amounts of water separating from the 
gel. An example of such unstable gel behaviour 
which can occur at low silicate concentrations, 
is a silica gd formed from a sodium silicate 
solution containing 2.7% silica and 2.3:% 
sodium bicarbonate which will eventually cjs- 
TO* T^ 7 -r "^-Wtedly with water. 
With high silicate concentrations, extremely 



marked densification of the shrunken eel phase 
can occur; for example, a gd containing 9% 
ahca formed from sodium silicate (molar ratio 
u - Sl ° s;Na aO> and sodium bicarbonate, can 
shnnk 50% in volume after 3 weeks. In prac- 
tice silica gels are used for temporary work 
in which the inability due to shrinkage or 
cUssohrtion is not appreciable. J 

It is the object of this invention to provide 
improved silicate grouts in which the silica 
gel once formed remains stable in the sense of 
exhibitng little or no shrinkage and a high 
resistance to dissolution by water. 

According to the present invention there is 
provided a silicate grout formed by the ad- 
mature of (a) an aqueous solution of a soluble 
alkali metal silicate, (b) an add, add salt or a 
compound which hydrolyses to form add, and 
(c) an insoluble magnesium compound in finely 
divided form, which at the pH of the gel 
formed from the silicate grout is converted 
to magnesium hydroxide. 

The magnesium compounds used in the 
silicate grouts of the invention conveniently 
take the form of one or more of the following- 
magnesium trisilicate, and the various basic 
inagnesrum carbonates and magnesium oxides 
The concentration of the silicate and add 
producing components may range widely but 
the relationship between the two components 
if ^vantageously such that the gelation time 
has the desired value and the pH of the mixed 
grout hes in the range 9.5 to 11.0. 

It has been found by experiment that a satis- 
factory grout is obtained when the silicate 
concentration, expressed in terms of the 
weight of the silica present to the weight of 
the total water, lies in the range 0.5 to 6.0. 
x He concentration of the magnesium compound 
present may vary both according to the con- 
centration of silica gd-forming components 
and also according to which of the hydroiys- 
able, insoluble and finely divided magnesium 
compounds is used: typically the concentra- 
tion of magnesium component, expressed as 
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l~*ht of magnesium to the weight of understood, a number of Examples thereof wfll 
w^erlefL to^&oin 02 to 2.0. now be set out m detail 

In order that the invention may be clearly 

Example 1 

In this example of the invention a silicate grout was formed by 
^miring the following components:— 



Sodium silicate solution (4.32% Na B 0; 
13.8% SiOs) 15 3 mL 

Finely divided magnesium carbonate 
(10% w/v suspension) 3U - U 

Sodium bicarbonate (6.3% w/v) 3*- 8 mL 

Gel time 15 minutes 



Example 2 

In a further example of the invention a silicate grout was formed from 
the following components: 

Sodium silicate solution (4.32% NajX); 

13.8% SiOJ B ' 3 mL 

Finely divided magnesium oxide - 

(4% w/v suspension) 50 0 nd - 

Sodium bicarbonate (6.3% w/v) 34 - 8 mL 

Gel time 15 minutes ' 



Example 3 

In this example of the invention a silicate group was formed from 
the following components: — 

Sodium silicate solution (4.32% Na 2 0; • 
13.8% SiO^ 15 ' 3 mL 

Finely divided magnesium trisOicate . 
(10% w/v) 50 -° mL 

Sodium bicarbonate (6.3% w/v) 34.8 mL 

Gel time 15 minutes 

salt or compound which hydrol^esm form an sol < ("J s 1omti?n of a 20 

15 7TS£^S?Sta» for injection salt or a compound which hydrolyses to form 
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aad, and (c) an insoluble magnesium com- 
J° ^vided form, winch at the 

pH of the gel formed from the silicate grout 
is converted to magnesium hydroxide. 
. 2 l£, saicate &out as claimed in daim 1 
m which the magnesium compound is mag- 
nesium trisilicate, a basic magnesium carbonate 
or a magnesium oxide. 

3. A silicate grout as claimed in claim 1 or 
claim 2 m which the pH of the ™™-d grout 
hes m the range 9.5 to 11.0. 

4. A silicate grout as claimed in any of 



claims 1 to 3 in which the cxmoentration of 
alkali metal silicate, expressed as the weight 
ratio of silica to total water in the grouL lies 
in the range 0.5 to 6.0. 

5. A silicate grout substantially as described 
in any one of the foregoing Rramp W 

HA5ELTINE, LAKE & CO., 
Chartered Patent Agents, 
28, Southampton Buildings, 
Qiancery Lane, London, W.C.2, 
Agents for the Applicants. 
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London, W.C2, from which copies may be obtained^ ^* 



